DURING the past few years I have made careful observations of 12 young children presenting various symptoms which appeared to be associated with enlargement of the thymus gland as shown on X-ray examination of the thorax. Certain of these symptoms are well recognized, but others are less frequent and less understood, and I particularly wish to draw attention to the occurrence of " attacks " of what appears to be a mixture of syncope and dyspnoea such as was present in the history of the four patients shown in the clinical meeting to-day, of whom more details are given below.
My object in bringing this subject and these patients before this Section is to secure more interest in what may be termed the clinical aspects of thymic enlargement as distinct from pathological considerations. In this country the condition termed " status thymico-lymphaticus " is out of scientific favour. Greenwood and Woods (1927) , who greatly helped in clarifying the controversial aspects of this subject by a statistical approach, admitted, however, that their concern was with pathological material since, in their view, the condition could not be diagnosed during life. Similarly the careful pathological report by Young and Turnbull (1931) was concerned with post-mortem material in relation to cause of death. It is true that a certain amount of criticism is applied by those with the pathological view in mind to the so-called clinical stigmata of the status thymico-lymphaticus, and I do not intend here to attempt any resuscitation of Paltauf's theory. But radiological evidence has been accumulating since the time of the two important contributions mentioned above, and with the aid of this it is now possible to obtain knowledge as to the size of the thymus during life. Moreover, such size can be variedI to some extent by treatment, and after treatment certain symptoms disappear or are altered. It seems to me fair, therefore, to lodge a mild protest against the sweeping implications of the title of a leading article in the Lancet (1931 (i) , 593) called ' The end of status lymphaticus " when all that was proved up to that period Aas that there " was no evidence that so-called status thymico-lymphaticus had any existence as a pathological entity ". I prefer to range myself with Wright (1937) who in a careful review of the physiology of the thymus gland, says in regard to status thymico-lymphaticus that the whole subject needs further investigation.
No attempt is made here to analyse the huge literature on the thymus problem. Some details of this can be obtained in the contribution by Greenwood mentioned and Rolleston (1936) has given an admirable summary in his valuable book on endoerines. I propose to pass straight on to a consideration of the clinical features of mv 12 patients.
CLINICAL FEATURES
Of the 12 patients, 10 were males and two females, a male sex dominance which others have noted. Symptoms oecurred at an early age (before 4 months) in all except one in whom " attacks " began at the age of 3 years. The principal symptoms were as follows: Stridor only (five cases), syncope and dyspnoea (three cases), head retraction, one also with syncope (two cases), cyanotic attacks (one case), " fits" (one case), dyspnoea only (one case). In one patient infantilissm was also present.
All the patients showed an enlarged thymus on X-ray examination. It may be said here that X-ray examination of a certain number of normal healthy infants attending at a Welfare Centre has failed to reveal examples of thymic enlargement similar to those present in the cases here described nor is an enlarged thymus a common chance finding in the chests of those infants and young children who are submitted to an X-ray examination for suspected disease of the heart or lungs.
Stridor. Of the five patients with stridor it is not proposed to say more thain a few mords, and I am also omitting clinical details in order to save space. The clinical picture with noisy breathing and signs of respiratory obstruction is well known. Two practical points may, however, be briefly made. First, in one patient affected by stridor since 4 months of age, whom I saw at the age of 3years on his return from abroad, there had been a complete cessation of symptoms on two occasions when he was most seriously ill with diarrhoea and sickness. It is recognized that dehydration may reduce the size of the thymus and presumably this history may be taken to mean that these two dehydrating illnesses temporarily relieved pressure of a, thymus gland subsequently shown, by X-ray examination, to be enlarged. The second point concerns the diagnosis of so-called " congenital laryngeal stridor ".
The theories of the aetiology of this condition usually advanced have always failed to convince me, and since I began to submit all stridorous babies to a careful X-ray examination I find that the number of instances of congenital laryngeal stridor diagnosed by elimination is greatly decreased. May it not be that thymic stridor explains more of these cases than is generally realized ?
Syncope and dyspnoea.-The patients with what I have called " syncope and dyspncea " are to me the most interesting group. Four of these were demonstrated here to-day and the following are the details of clinical findings and treatment.
(1) Enlarged Thymus: Head Retraction and " Fits'" D. L., male, born April 1937. Admitted to Middlesex Hospital, first at the age of 6 weeks on account of head retraction. No evidence of meningitis was found and the head could easily be flexed, although the child preferred to lie with it held back. He was discharged after one week. Thereafter he began to have curious " attacks " in which the head was thrown back, the limbs became stiff, and the colour became blue. The attacks lasted three or four minutes and might occur several times a day.
He was admitted again and X-ray examination 16.7.37 showed enlarged thymus. Radiation treatment (see below). The child was very ill after this, with vomiting and diarrhaea. (? radiation as cause of this). No more attacks in hospital. Subsequent X-rav examinations showed decrease in size of the thymus shadow (figs. 1 and 2).
Seen at beginning of November 1937 no more " blue " attacks but is still inclined to hold his head back at times. Treatment (31.8.37). Surface application radiunm to area of thymus. Area, 26 sq. cm.; distance, 1 cm.; filtration, 1 mm. platinum; time, 16 hours; dose, 660 r to skin (110 r estimated to thymus). 
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(2) Enlarged Thymus: " Fits" B. Y., male, born February 1935. Seen at the age of one day in Queen Charlotte's Hospital and at intervals ever since. Had curious cyanotic attacks in early days of life not accounted for by any obvious condition in lungs, heart, or brain. The next symptoms were " fainting " attacks during feeding. Later he developed attacks of shortness of breath-" used to pant a lot "-quite suddenly, while playing or after food.
X-ray examination (26.6.36): Large thymus shadow. Radiation treatment (see below). Subsequent X-ray examinations showed decrease in size of thymus shadow. No attacks of fainting or shortness of breath since treatment.
Treatment (27.6.36).-Surface application of radium to area of thymus. Area 39 sq. cm.; distance, 1 cm.; filtration, 1 mm. platinum; time, 10 hours; dose, 850 r to skin (330 r estimated to thymus). 29.7.36: Area, 34 sq. cm.; distance, 1 cm.; filtration, 1 mm. platinum; time, 6 hours; dose, 680 r to skin (240 r estimated to thymus).
(3) Enlarged Thymus: " Fits" J. B., male, born February 1936. Attended out-patient department at Middlesex Hospital when aged 3 months, with the history of having had a " fit " at the age of 10 weeks. The fit was not seen but a foster-mother found the baby unconscious. Given a hot bath and came round. Since then several further " attacks " have occurred in which the baby becomes blue, breathes rapidly but shallowly, and is very limp. He does not sleep after attacks, which last about half an hour, but is limp and "depressed ".
X-ray examination (21.11.36): A large thymus shadow. Radiation treatment (see below). Subsequent X-ray examinations showed a decrease in size of thymus shadow (see figs. 3 and 4). Complete cessation of all " attacks ". The child made excellent progress except for gastro-enteritis in December 1936. In Ja'nuary 1938 he developed a cold and vomited. After this he fainted as in previous attacks. X-ray examination ( 1.1.38) : Thymus shadow still small. Treatment (26.11.36) -Surface applic'ation radium to area of thymus. Area, 30 sq. cm.; distance 1 cm.; ifitration, 1 mm. platinum time 61 hours; dose, (4) Enlarged Thymus: " Fits " and Infantilism A. C., male, born December 1933. First seen at the age of 3 months, with wdema of legs, caused by a truss used for inguinal hernia. At the age of 3 years he began to have curious turns in which he " goes pale, pants for breath, and looks as if he were going to fall down ". He was noted to be curiously infantile for his age.
X-rav examination (30.12.36): Broad mediastinum. Radiation treatment (see below). Subsequent X-ray examinations showed slight decrease in thymus shadow-.
No more i attacks ". No cause for infantilism found.
Injections of antuitrin G began September 1937, but had no effect upon grow-th.
The attacks occurred again and further radiation was applied. Treatment (25.3.37) . Surface application of radium to area of thymus. Area, 32 sq. cm.; distance, 1 cm. ; filtration, 1 mm. platinum; time, 71 hours: dose, 800 r to skin (300 r estimated to thymus). 26.11.37 Deep X-ray treatment to thymus. Kilovolts, 200; milliamps, 6 filtration, 1 mm. copper; focal skin distance, 40 cm. ; field, 6 X 8 sq. cm. over thymus; dose, 600 r to skin in 6 daily doses of 100 r estimated to thymus. Before discussing various aspects of these cases I would like to add some clinical records of the three other patients who did not have stridor.
(3) Enlarged Thymu,,s: " Fits " D. S., male. Attended the Hospital for Sick Children, Great Ormond Street, on 14.4.37 at the age of 3 months with the history that for the last three weeks he had suffered from " attacks " in which his eyes rolled, and his head seemed to shake. The whole attack lasted only a few, seconds. The attacks occurred several times a day and at night. X-ray examination (14.4.37) showed some vague increased shadowing in the upper mediastinum, but this was not considered definite enough to warrant treatment. Bromide, 3 gr. three times a day, was given without effect upon the attacks. After a fortnight's treatment the attacks were more frequent and more prolonged, and appeared much more like epilepsy. He was admitted for radiation treatment to the thymus (see page 32) in May 1937. He was not brought back again (despite correspondence with the mother) until 8.12.37. It was then reported that there had been a complete cessation of the attacks after the radiation. X-rayexamination on this date showed that the upper mediastinal shadow was smaller.
Treatment (May 1937 first at the age of 1 year on account of " rapid breathing ". Chest deformitv (slight Harrison's sulcus) had been noted from birth. Breathing was rapid at times, w-hen be was playing or running about, but was never noisy. X-rav examination (1.5.36) showed enlargement of the thymus. Radium treatment was given. Breathing was slightly improved. Further X-ray examination (13.10.36) showN-ed a smaller sha,dowand there wNere subsequently no further respiratory symptoms. X-rav examination on 16.6.37 showed a normal mediastinum. The shape of the chest has remained poor. Treatment (15.5.36).-Radium bib, 40 mgm. radium for sixteen hours. (7) Enlarged Thymus: Head Retraction C. R., male. He was seen by me privately at the age of 3 months becatuse there was some doubt about his vision and he was noticed " to hold his head back" w-hich according to his mother he had always done and would make no effort to hold ulp his head. No attacks of dyspnoea or fainting. X-rays (18.12.37) showed a large thvmic shadow. Radiation treatment given (20.12.37), X-ravs oIn 1.1.38 showed great decrease in thymus shadow. No improvement in condition of hea(l retraction.
It will be seen that among these seven patients are some who exhibit more than one symptom. The last patient (Case 7) with head retraction alone, closelv resembles the first patient (Case 1) in his earliest stages, but wi-hen I first saw-Case 1 and the question of meningitis wa,s eliminated I did not seriously consider thyimic enlargement as a cause of the condition. It was onlv when the attacks of stiffness, opisthotonos, and cyanosis developed that X-ray examination was mniade. In Case 7 radiation treatment has been used with the idea of preventing the development of any such " attacks ". Case 2 is of particular interest to me since I have observed the infant closely from the very early acge of 1 day. In the first year of life he had cyanotic attacks (in the neonatal period), passing oIn to what the mother described as fainting attacks during feeding and later developing curious paroxvsms of rapidl breathing (without stridor). I had at times heard a fleetino systolic murmur over the heart and X-ray examination was originally undertaken in ordler to try and findl evidence of possible congenital heart disease. The enlarged thymus then discovered was a surprise, but it is significant that all his attacks have ceaised since the size of the thymus was reduced by radiationi. He has occasional attacks of bronchitis and it is proposed to remove his adenoids in the spring. Case 3 has presented the most alarming symptoms of the whole group. The child wi-as first foutnd unconscious in his cot at the age of 10 weeks. In subsequent attacks he has become blue, Mx ith rapid breathing and a curious limpness wxvhich the mother describes as most alarmllin(. I should like here to point out the possible connexion between such an " attack" and the not infrequent tragedy in w\Nhieh a previouslv healthy inifant is found dead in cot or peranmbulator without any adequate cause? being discovered. With some coroners and pathologists the existence of an enlarged thymus in such a case juistifies the diagnosis of " status lyinphaticus ", but these are just the eircumstances x-xhich the school of Greenwood and Turnbull particularly criticize. Having heard the mother's description of how her infant (Case 3) has appeared like dead " oni these occasions I find myself compelled to accept the connexion betw-een the symptomi.s 1 Dr. Bertram Shires has kindly supplied the followiing details of this treatment. The "radium bib " is made up with 40 mgm. of radium element oni a plaque of 3 in. by 2 in. filtered with mm. of lead. The bib is tied on with straps rountid the neck anid under the arms so as to give radiation to the whole of the thymic area. It is applied for sixteen hours.
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-severe syncope and collapse-and the enlarged thymus, since a decrease in the size of the thymus effected by radium brought about a cessation of all attacks for over a year. A slight exaggeration of the symptoms would possibly bring about a fatal termination in such a patient, and it is particularly in cases of this character that prompt recognition of the nature of less serious attacks and their treatment by radiation of the thymus is so important.
Case 4, that with infantilism, is shown without special comment, for the dwarfing may or may not have some connexion with the thymic enlargement. It is perhaps significant that there has been no growth whatever even after the injection of a powerful pituitary preparation.' The attacks have never been so serious as in Case 3 and the child is much older than the others in the series. Cushing (1912) has pointed out that in human hypopituitarism the thymus undergoes hyperplasia.
Case 5 is of some importance in that the " attacks " described were very like epileptic fits, and it was only when bromide failed to produce any improvement that X-ray examination of the thymus was made. The prompt cessation, after radiation treatment, of the fits-which were occurring several times a day-is significant.
Case 6 shows the paroxysms of dyspncea without stridor which have been termed "thymic asthma ". Of Case 7 with head retraction as a sole manifestation of thymic enlargement, mention has already been made.
DIscusSION
This condition of syncope, dyspncea, and fits in young infants, associated with thymic enlargement, does not appear to have been recognized sufficiently in this country although from Canada, in particular, there have been several communications dealing with the subject. Morgan, Rolph, and Brown (1927) have discussed the clinical manifestations of thymic enlargement in a group of over 50 cases. The order of frequency of symptoms was: Breath-holding (sometimes followed by unconsciousness), syncope (probably the most serious manifestation of thymic disturbance), cyanosis, cough, "noisy nasal breathing ", choking attacks, thymic asthma, and rapid panting respiration. Kirkland (1930) has also discussed various symptoms associated with thymic enlargement-such as mild or moderate cyanosis associated with difficulty in feeding, convulsions (varying from faint twitchings to alarming attacks with dyspncea), and also attacks of death-like pallor with absolute flaccidity. Kemp (1933) describes similar symptoms and uses the phrase " mild status lymphaticus "for a syndrome which includes " air hunger, often accompanied by croupy respiration, cyanosis and, frequently, collapse ". He describes the collapse and ashy pallor of some of his cases and indicates that attacks may be precipitated by crying or temper, following upon breath-holding.
All these authors write from Canada, and if I refrain from quoting more extensively in the literature, it is because in other parts of the world more attention is paid to what may be called the " noisy " type of thymic symptoms (stridor and choking spells) and less to the quieter and more alarming types of syncope. To make the subject even more difficult, Kirkland notes that any of the thymic symptoms he describes may be present with a normal thymic shadow, on X-ray examination.
Radiation to the thymus in such cases, however, improves the symptoms. Moreover; in other instances, although radiation treatment has brought about a cessation of symptoms an enlarged thymus shadow may persist in X-ray pictures.
I mention these difficulties here because in discussing the connexion between thymic enlargement and the symptoms described, there are many obscurities present.
It seems significant that the purely stridor cases in my small series never presented any of the other symptoms here described nor did any of the seven non-stridorous group ever suggest any obvious pressure upon or obstruction of the respiratory passages, with the exception of Case 6 in which a chest deformity and noiseless, 1 Messrs. Parke, Davis kindly put a supply of antuitrin G at my disposal. 33 543 rapid breathing in paroxysms had existed since an early age. It is difficult therefore to accept pressure as the sole cause of the symptoms, although it is tempting to imagine that pressure on the vagus, or on the large vessels at the base of the heart, might be present and be suddenly increased by venous congestion brought about by crying, choking, coughing, or breath-holding. The alternative theory is to assert that excessive internal secretion from the thymus antagonizes the cortical secretion of the adrenals. Kemp (1933 Kemp ( , 1937 has elaborated this theory and claims good results with a desiccated preparation of the adrenal cortex by the mouth. I fear that I cannot follow him in the whole theory of attributing " status lymphaticus " symptoms or death to cortico-adrenal insufficiency, nor have I the courage to withhold radiation treatment while carrying out a trial of a potent cortical adrenal hormone.
TREATMENT This is a highly technical matter, into the details of which I do not propose to enter. For young babies the use of X-rays clearly presents many difficulties, and for them the " radium-bib " as used by Dr. Bertram Shires, offers great advantages. Moreover therapeutic X-ray plants are not easily available and the radium treatment can be given even in a patient's home. Friedmann (1933) has urged that there are more reactions after radium, and recommends high-voltage X-rays as the method of choice. I cannot judge finally about this, for it seems to me that reactions would be a matter of dosage, whatever form of radiation was used. I may sum-up my opinion on treatment by saying that as soon as possible after an enlarged thymus has been proved by X-ray examination, in an infant displaying the alarming symptoms recorded above, the size of the thymus should be reduced by suitable radiation, the form of which can be left to the expert.
I should like to express my sincere thanks to Dr. Brian Windeyer and Dr. Bertram Shires for their skilful co-operation in the treatment of the tiny patients here described.
Di8cus8ion.-Dr. MAITLAND-JONES said that he was somewhat doubtful as to whether Dr. Moncrieff had established his case. In the first place, the clinical features varied so much that it was difficult to see how they could all be produced, directly or indirectly, by thymic enlargement. Secondly, the interpretation of the X-ray photograph was a matter of great difficulty; for example, the width of the mediastinal shadow at the base of the heart varied with respiration, and he was not prepared to admit that the films shown by Dr. Moncrieff gave conclusive evidence of thymic enlargement.
An important point made in the paper was that symptoms were relieved by radiation of the thymus, but here again in one case, despite treatment, symptoms had recurred. For many years he (the speaker) had watched for examples of thymic enlargement with symptoms, but up to the present he had not seen such a case.
Dr. WILFRID SHELDON wondered whether Dr. Moncrieff had had lateral views of the chest taken to see whether the enlarged thymus had caused any flattening or backward displacement of the trachea. He had been given to understand that this was to be found, although he himself could not recall having seen any deformity of the trachea.
There was sornetimes a history in these cases of a baby collapsing when put into its bath, and he would like to know whether this had been so in Dr. Moncrieff's cases.
Dr. N. B. CAPON suggested that sometimes the shadows seen by X-rays in these cases were caused by dilatation of the auricles rather than by enlargement of the thymus.
